APR. 28. 2004- 3 :28PM BSKB 



NO. 805 P: 10 



U.S. Application No. 09/941,683 
Docket No. 1152-0282P 
April 28, 2004 
Art Unit: 2829 
Page 9 of 16 

REMARKS 

Claims 1-8 and 11-14 are pending in this application. Clams 1, 5, and H to 14 aie 
independent. Claims 11 to 14 are new. Cldms 9 and 10 have been canceled. 

nflirt^T^^j^ct ioP-35 use 102 

ClaimsPand 1 0 have been rejected nnder 35 U.S.C. 102(b) as being anticipated by Hideaki 
(JP 2000-165244; filed wth the ros of November 30i 20oi and having a^^ 
this amendment Applicant has canceled claims 9 and 10. Accordingly, Applicant respectfully 
• requests that the rejection be witiidra\vii. 

Claim Reieotio n - 35 USC 1 03 

Claims 1-8 have been rejected under 35 U.S.C. 103(a) 8s being unpatimtable ovCT 
prior art disclosed in the present application and Tamai et al. (JP 09-068692; apriority document of 
U.S. Patent 6460,533), Applicant respectfully traverses this rejection. 

Summary of the Present IttVention . 

, The present invention is directed to a testing device and testing method for a semiconductor 
integrated circuit (e.g. driver 1 in Figures 5, 7A, 7B, 9A, 9B, lOA, and lOB). The semiconductor 
integrated circuit has a plurality of base power supply input terminals (VI to V6), and a voltage 
generation circuit (13) including a Gamma correction resistance driver (8) and a plurality of DA 

1ll/17'RCVDAT4/28/20043:28:00PMIEasteniDaylightTime]«SVR:^ 



APR. 28. 2004. 3:28PM • "BSKB 



NO. 805 P. 11 



U.S. AppUcation No. 09/941,683 
Docket No. 11 52-0282P 
April 28, 2004 
Art Unit: 2829 
Page 10 of 16 

converters (2-1 to 2-m) producing gradation output voltages. The testing device includes a tester 
power supply (7), which supplies voltages to the input terminals of the semiconductor integrated 
circuit, and a comparator (e.g. 12-1 to 12-m in tester 70, Figure 2) for comparing the gradation 
output voltages and reference voltages. ^ . ) 

In other words, the testing apparatus of the present invention is characterized with respect 
to its application of voltages by a tester power supply 7 (e.g., see Figures 7A and 7B) and its 
digital judgment of corresponding gradation output voltages by a comparator 12-1 to 12-in (see 
Figure 2)- 

Gradation level intervals, as test objects, are decided by setting of different voltages to be 
applied at the base power supply input terminals of the semiconductor integrated circuit. For 
exaniple, as shown in Figure 7A, testing of a 1 0 V liquid crystal driver of 256 gradations is conducted 
by setting values of the base power supply input voltages at two values and only gradation levels 
between base power supply terminals VI to V2 are tested at first (in this case, a gradation level interval 
as the test object is the gradation levels at and between voltages to base power supply input tenninals 
VI and V2). Based on those two values, the gradation levels mcluded at an in between the base power 
supply terminals VI to V2 (the gradation level interval) are provided as gradation output voltages 
having diflferences of about 200 mV (based on 10000 mV divided by the 5 1 gradation levels between 
V 1 to V2) . Such a potential difBsrence is well within the accuracy of the comparators. Then, as shown in 
Figure 7B, gradation output voltage levels at and m between base power supply termmals V2 to V3 
(i.e,, another gradation level interval as another test object) are similarly tested. Testing of all gradation 
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levels is conducted in a similar feshion by changing tiie settings of the base power supply voltages 
sequentially. 



The gradation level intervals are decided such that the judgment of the gradation output 
voltage by the semiconductor testing apparatus is a digital judgment. The testing device of the 
present invention improves over the known prior art devices through its setting of the base power 
supply voltages appUed to the base voltage generation circuit such that each gradation output voltage 
can be judged as pass or feil (see Figure 8). 

In order to aid in understanding ttxe present invention as compared to the prior art testing 
devices, the following table is provided. 

Power Supply Voltages: prior art vs embodiment of present invention 



Input Terminal 


Figures 


Fisure7A 


VI 


10 volts 


10 volts 


V2 


8 


0 


V3 


6 


0 


V4 


4 


0 


V5 


2 


0 


V6 


0 


0 



In the example shown in Figure 5, the gradation output voltage potential difference for each 
gradation level is about40mV (page 12, lines 1-6). In the example shown hi Figui©7A, the potential 
difSGsrence is 200 mV (page 21, lines 1-6). 

Disclosed Prior Art 
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The method of the present invention enables use of a simple and inexpensive compaiator 
type tester (e.g., tester 70 shown in Figure 2) to be used with a gamma correction resistance type 
display driver (e.g., display driver 1 in Figure 5), i.e., that which produces a large number of 
gradations over multiple outputs. In conventional approaches based on a compaiator, the potential 
difference between gradation levels was small such that a plurality of gradation levels existed 
between each judgment level (e.g., see Figure 3). Thus, it was impossible to detemiine the test 
accuracy for each gradation level. 

On the other hand, the present invention includes a step of deciding "gradation level - 
intervals" to be test objects. In other words, only gradation levels over an interval are to be tested as 
a test object. Ilie gradation level interval can be decided such that there is a correspondence between 
the input gradation data signal of the semiconductor integrated circuit and the gradation output 
voltages such that testing of a gradation output voltage is a digital judgment (e.g., see Figure 8). The; 
gradation level intervals, i.e. gradation levels to be tested, are established by setting different 
voltages to the base power supply input terminals of the semiconductor integrated being tested. . 
IMfferent voltages can be set such that a voltage to a base power supply input terminal is for one end 
of the gradation level interval and a base power supply input tetmioal is for the other end of the 
interval. Ttm, unlike the prior art shown in figure 5, by using gradation level intervals as test objects 
the present invention can iise a comparator type tester for testing a semiconductor integrated circuit 
having a large number of gradation levels over a plurality of outputs. Applicant submits that none of 
the disclosed prior art shows die decidmg of "gradation level intovals" as test objects. 
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The Office Action relies on Figure 1 of flie present disclosure for teaching the claimed 
"gradation level intervals to be test objects are decided by the setting of different voltages to be 
applied at the base powa- supply input teiminals of said base voltage generation circuit" Applicant 
disagrees. 

, Prior art figure 1 shows gradation digital data equaling to the number of all output temiinals 
m set beforehand, for every gradation level n, is sequentially input to the base power supply voltage 
inputterminals 6-1 to 6-x (specification, page 3, lines 10-15). The voltage values for every gradation 
level axe analog tested sequentially. The operation is repeated for all n gradations (specification, 
page 4, lines 1 -7). Thus; Applicant submits that unlike the prior art figure 1 , the present invention at 
bast mdudes the step of (deciding the gradation level mtervals to be 

The Office Action admits fliat the prior art disclosed in the present application fails to teach a 
step of assigning correspondence between the input gradation data signals of gradation levels of an 
interval, and the gradation oulput voltages. Instead^ the Office Action relies on Tamai for teaching 
the deficiency. In particular, the Office Action states that Tamai's figures 4 and 13, and paragraphs 
0005 and 0012 teach assigning correspondence between input gradation data signals and gradation 
output voltages. Applicant submits that the rejection has applied Tamai out of context and does not 
teach at least deciding gradation level intervals to be test objects. 

Tamai teaches a driving method for a display panel and associated driving device. Tamai is 
silent with respect to testing of the driving device. Tamai's figure 4, for example, merely teaches a 
reference voltage source 42 for the source driver 37 (see Figure 1). Thus, unlike Tamai, in the 
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present invention by assigning correspondencB between the input gradation data signals of the' 
gradation levels of that interval, and tiie gradation output voltages, the gradation output voltage 
testing through the semiconductor testing apparatus is made to be a digital judgment. In the present 

claimed invention, the input gradation data signals are for gradation levels of the gradation level 
interval that is the test object. By assigning a conrespondence between those input gradation data 
signals limited to a gradation level interval and gradation output voltages, the number of gradation 
levels of the test object axe such that testing of a gradation output voltage is made by a digital 
judgment. Because Tamai is not concerned with testing of the display panel, it does not show the. 
missing claimed method step. 

Accordingly, Applicant submits that the rejection fails to establish prima facie obviousness 
for claim 1, 

Claim 5 is directed to a testing device for semiconductor mtegrated circuits wherein a test 
object of the semiconductor integrated circuit is a gradation level interval^ where different voltages 
are applied to the base power supply input terminal for the end of one side of the interval and a base 
power supply input terminal for the other end of the interval. 

The Office Action admits that the prior art disclosed in the presatit application feils to 
disclose the claimed test object of the semiconductor integrated circuit. Instead, the Office Action 
relies on Tamai for makingup for the deficiency. In particular, the Office Action relies on Tamai's 
figure 4 for teaching the claimed limitation. 
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Tamai's figure 4 merely teaches a reference voltage source for the source driver (e.g,, in 
Tamai's figure 1, the reference voltage source 41 produces a single reference voltage 42 to the 
source driver 37; figure 4 produces a selected voltage as its output "out"). Tamai is silent with , 
respect to testing of the source driver. Element 37 in Tamai might be considered a comparable 
semiconductor integrated circuit, but there is no testing system disclosed for that circuit Thus, 
Tamai's figure 4 does not actually teach at least a gradation level interval being the test object 

Accordingly, Applicant submits that Tamai fails to 'make up for the deficiency in the 
applicants disclosed prior art, and tibierefore the rejection fails to establish prima facte obviousness 
for claim 5. 

Ne^ Claims 

An important feature of the present invention is the setting of voltages applied to th^ 
terminals of the driver device conesponding to a designated gradation leyet interval being a test 
object In particular, tiie present invention is an improvement over the prior art shown in Figure 5, 
which resulted in an inability to use a comparator type tester as a testing device such as than shown 
in Figure 2. 

Thus, new claims have been added that emphasize the key features of the preseirt invention 
over that shown in Figure 5 in the pr^ent application and to cover the alternative embiments 
disclosed in present figures 9A, 9B, 1 OA, and 1 OB, In particular, claim 1 1 is comparable to original 
claim 5 with the difiference that it explicitly defines a test object relative to a pair of base power 
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supply tenninals. Claim 12 emphasizes the testing apparatus and a definition of test object. Claim 13 
defines test object with respect to at least one less that all input terminals' (e.g., Figures lOA and 
lOB). Claim 14 is an alternative method claim directed to steps shown in.Figure 11 . 

CONCLUSION 

In view of the above amendments and remarks* reconsideration of the various rqections and 
aUowance of claims 1-8 and 1 1-14 is respectfully requested. 

Should the Examiner have any questions concerning this application, iheExajniner is i^ 
contact Robert W. Downs (Reg, No. 48^22) at (703) 205-8000 in the Washington, B.C. area. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, to 
charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional fees 
required under 37 CRR, §§1.16 or 1.17; particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

B y iZd^'/j. . Mo yj*:? ^-^ 

-fV Teirell C. Birch, Reg. No. 19,382 

P.O. Box 747 

TCB/RWD/kmr Falls Church, VA 22040-0747 

(703)205-8000 
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